Gastrointestinal endoscopy is important in diagnosis, treatment, and prevention of many diseases of the digestive tract. The ability to perform esophagogastroduodenoscopy (EGD) safely, effectively, and efficiently has become the mainstay of gastroenterology practice. In Korea, EGD education is usually imparted as a component of gastroenterology training programs during fellowship. In this review, we discuss the general principles of EGD training. Formal curriculum development with devising clear goals and effective training methods should be developed in the future. Clin Endosc 2017;50:318-321
INTRODUCTION
Gastrointestinal endoscopy is important in diagnosis, treatment, and prevention of many diseases of the digestive tract. In Korea, a nationwide screening program for gastric cancer was implemented in 2002 as part of the National Cancer Screening Program (NCSP). 1 Biennial esophagogastroduodenoscopy (EGD) is recommended for adults aged 40 years or older to screen for gastric cancer. Endoscopic services are easily available in Korea as is evident from the rising numbers of EGDs performed annually. 2 The diagnostic sensitivity of screening EGD for early gastric cancer in Korea appears to be lower than that in Japan. 1 Due to increasing numbers of screening EGDs performed, maintaining high-quality performance is essential to enhance cancer detection at an earlier stage and to decrease the rate of adverse events. The ability to perform EGD safely, effectively, and efficiently has become the mainstay of gastroenterology practice.
In Korea, EGD training is usually imparted as a component of gastroenterology training programs lasting for at least 1 year during fellowship. The Korean Society of Gastrointestinal Endoscopy (KSGE) has developed the National Endoscopy Quality Improvement (QI) Program. 3 Although the number of certified endoscopic specialists has been increasing, the vast majority of endoscopic procedures continue to be performed in primary clinics. Due to increased public awareness and growing legal pressure, the quality of EGD best practices has commanded greater attention. Variations in individual practice are likely to affect the efficacy of an EGD. Gastroenterology units should strive to ensure that trainees are competent enough to perform EGD safely and effectively at completion of training. Detailed technical skills required to perform an EGD have been reported previously. 4 In this review, the general principles of EGD training will be discussed.
CURRENT STATUS OF EGD TRAINING IN KOREA
There is no standard methodology for EGD training. In Korea, trainees usually learn to perform EGDs under the supervision of an expert endoscopist. EGD training is achieved by a typical apprenticeship model. After observing a certain number of procedures performed by experts, trainees practice experiments on patients with specialists taking over at times of difficulty. After completing a specified level of training, the trainee eventually acquires a certain degree of expertise. Recommendations regarding the minimum number of procedures required for achieving competence differ among various societies (Table 1 ). This method scores over others in terms of receiving direct supervision and feedback from an expert. 5 However, the fact that only one expert endoscopist assumes responsibility for the teaching process and acquisition/refining of manual skills is a disadvantage. Additionally, as training programs do not need to be developed, patients are often exposed to discomfort with risk of adverse events until the trainee gains a sufficient level of efficiency. Moreover, training often fails to keep up with the requirements of modern EGD practices due to rapid technological advancements in EGD instruments. This has led to a critical review of the apprenticeship model. 5 Therefore, in the interest of patient health and safety, it is essential to shorten the time required for trainees to gain competence through the development of effective training programs.
GOALS OF TRAINING
Competence in performing an EGD can be assumed once a specified number of procedures is completed. The minimum number is generally derived based on expert opinion or through consensus from major societies. It varies greatly depending on the society that makes the decision and ranges between 100 and 300. [6] [7] [8] Currently, the KSGE specifies that a minimum of 1,000 EGD procedures be performed prior to certification; however, performing a predefined number of procedures does not ensure competence, which varies considerably among trainees. 9 Recommended threshold numbers serve only as guidelines. Trainees should focus on acquiring and developing skills. Evaluation should include assessment of not only technical abilities but also cognitive skills. 10 Trainees should be able to interpret endoscopic findings and incorporate them into overall patient care. Formal curriculum development with clear goals and effective training methods should be developed in the future.
TEACHING AIDS
EGD training might benefit from technological aids such as using simulators. Simulators being risk-free, patients are not exposed to unwarranted risks or discomfort. 11 Trainees can focus on technical aspects of the procedure and help speed up the early learning curve. 12 Simulators can also assess performance of trainees before they proceed to operating on patients. Requisite skills to perform EGD procedures have been traditionally categorized into technical, cognitive, methodological, and communicative abilities. 13 Technical skills are related to handling the scope, viz., insertion and withdrawal, mucosal inspection and biopsy techniques. Cognitive skills relate to knowledge of endoscopic findings and application of these findings to clinical practice. Methodological skills involve understanding the sequence and methods used for routine EGD examination. Communication skills are needed to effectively communicate with assistants and to understand patient status. Unfortunately, no simulator can adequately satisfy all four functions performed by an EGD training program. [14] [15] [16] Simulators focusing on sectional components of endoscopic maneuvers have been developed. 17, 18 Multiple studies have shown that virtual reality simulators can improve novice phase performance compared to non simulator training for the first 60-80 EGD procedures. 19 Recently, a new simulator has been introduced to help beginners practice the endoscopic biopsy technique. 13 Simulators have several advantagesthey can separate the EGD procedure into different individual steps such as insertion of the scope, biopsy, injection, clipping, and coagulation, and trainees can gain experience in performing each step of the procedure. After training in each phase, acquired skills can be collectively integrated. Unfortunately, simulator training alone does not appear to be sufficient for trainees to acquire skills necessary for EGD. A recent study comparing clinical training alone to simulator training revealed that adopting a combined training approach is the best method to learn diagnostic EGD. 20 Studies describing simulator-based training for EGD are few compared to those reporting on colonoscopy or therapeutic endoscopy. 19, 21, 22 Existing literature suggests that simulator training can reduce the overall procedure time and significantly improve technical accuracy. However, simulators are generally not used in Korea due to their costs and should be considered as part of EGD training in the future. Live endoscopy courses, interactive teaching programs, and video materials can help trainees better identify pathological lesions. Because the prevalence of gastric cancer is high in Korea, diagnosis of gastric cancer is the most important objective of an EGD. Recently, it has been reported that an internet based e-learning system can improve the ability of endoscopists to diagnose gastric cancer at an early stage. 23 Internet-based programs should be further developed to learn early identification and diagnosis of lesions.
COMPETENCY ASSESSMENT OF TRAINEES
Although quality indicators for EGD have been published, [24] [25] [26] they cannot assess competency levels of trainees.
Currently, there is no definite indicator for EGD, unlike adenoma detection rates or cecal intubation rates in colonoscopy.
There is paucity of data in terms of assessment regarding what constitutes a complete procedure. Guidelines have defined technical success of EGD as retroflexion and visualization of the second part of the duodenum or recommended success rates of ≥95%. 27 However, these guidelines are unlikely to accurately measure technical competency of a trainee. Likewise, there is no consensus on the minimum number of images to be taken during endoscopy. Recent European guidelines recommend a minimum of 10, while Japanese studies recommend a minimum of 22 in the stomach. 23, 26 Reportedly, an examination time of ≥7 minutes can detect high-risk gastric lesions, with a three-fold greater probability of detecting dysplasia or cancer (odds ratio 3.42, 95% confidence interval 1.25-10.38). 28 Based on such results, western guidelines have recommended an inspection time of at least 7 minutes for surveillance of intestinal metaplasia. Therefore, future studies should be performed to identify indicators that can measure EGD competency of trainees.
ACQUIRING TEACHING SKILLS AS A TUTOR
In Korea, EGD training is imparted by some endoscopists who have no education on how to teach endoscopy. Surgeons possessing a high level of expertise in performing an EGD are not necessarily effective trainers. 29 Without effective training, most trainers fail to add much value to the teaching/training program. This contributes to passing on a legacy of inappropriate habits that might continue over an infinite number of cycles. Formal training courses should be developed for trainers to improve their educational approaches applied to endoscopy teaching. 30 Such courses should focus on training/ teaching skills and not merely technical skills of the trainer.
CONCLUSIONS
Concepts of endoscopy training have evolved greatly and are continuing to undergo changes. The current apprentice model of training and competence assessment based on the number of procedures performed might not be sufficient any longer. Endoscopy training units should be supervised by a designated expert for training. Training should include the principles of sedation/analgesia techniques, obtaining informed consent, and knowledge of medical ethics. Structured training programs and curricula need to be developed to shorten the learning period. Teaching conferences should be further developed for education regarding correct interpretation of EGD findings and integrating them into medical or endoscopic therapy. Regular monitoring of the competence achieved by trainees after completion of training is essential.
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